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Executive summary 
Background 
 The Fulling Mill is one of the few remaining medieval mills on the River Wear. It is owned by Durham 
Cathedral and leased to Durham University. The mill is uniquely situated in the foreground of one of the best 
loved and most photographed heritage sites in the UK. 
 It is timely to consider the future of the building and how it may be used to map on to organisation 
objectives of both the Cathedral and the University. 
 Developing micro-hydro power at this site integrates strategic issues around: future uses of the mill 
buildings; reducing carbon emissions; adding to the cultural heritage of a prestigious World Heritage Site; 
and increasing public engagement with environmental issues. Each theme maps onto current legislative 
targets. 
 
Project brief 
 The aim of this project was to conduct a socio-cultural appraisal of generating micro-hydro power at the 
Fulling Mill on the River Wear. 
 Academic and grey literature was reviewed, relevant stakeholders were interviewed and a wider focus group 
was undertaken with the local community. 
 
Findings 
 At the current time there is a lot of interest and excitement around developing a micro-hydro scheme at the 
Fulling Mill. Development of such a scheme maps onto the environmental objectives of multiple 
organisations such as Durham Cathedral, Durham University and the Environment Agency. 
 We suggest that the socio-cultural aspects should counter-balance the financial outlay and difficulties in 
designing a micro-hydro scheme and generating revenue to ensure long-term sustainability of the Fulling 
Mill and energy production. 
 A current window of opportunity exists to develop a collaborative project between multiple organisations 
that may be able to use their expertise and develop joint management and funding for a scheme.  
 This scheme could also lead to outreach in environmental education and tourism opportunities. 
 Key to the success of a scheme is the long-term financial stability of the development, not just the 
investment to develop the scheme. 
 
Ways forward 
 Develop conversations across relevant and interested parties. 
 Aim to develop a collaborative project across interested stakeholders to develop aspirations for the site. 
 Share knowledge and expertise across the group.  
 Explore funding models, including match funding from interested organisations where possible, to develop a 
scheme. 
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1 Introduction and project outline 
The Fulling Mill is one of the few remaining medieval mills on the River Wear. Owned by and located below Durham 
Cathedral, it is uniquely situated in the foreground of the best loved and most photographed heritage site in the UK 
(see cover image). It has been leased by the University since 1843 and in recent years housed the Archaeology 
Museum, attracting approximately 8000 visitors per annum. However, regular flooding of the lower levels and the 
general deterioration of the building has made it an unsuitable site for a museum, and the highlights of the 
collection have been relocated to the University’s new exhibition space in Palace Green Library. For the time being, 
the mill will be used to store archaeological material. However, it remains unsuited to this in the longer term and is 
in urgent need of renovation. The question is how – in a way that is economically viable – to create and maintain 
something that makes imaginative use of, and does justice to, this unique heritage building.  
 
A number of strategic issues come together around the Fulling Mill site that relate to regulatory and legislative 
agendas in the UK and EU. These are as follows: 
1) UK energy policy target of 15% of energy from renewables by 2020 (Ward and Inderwildi 2013). 
2) The European Commission has targets for increased micro-hydro capacity (e.g. 50% between 2000 and 2010 
(Paish, 2002), and continues to promote small hydropower. The EU RESTORhydro initiative aims to restore 
historic mill sites in Europe for energy production as part of the Intelligent Energy Europe Programme 
(Hendricks, 2013; Intelligent Energy Europe 2012). 
3) There is increasing pressure for local communities and institutions to be involved in managing their local 
environment. This stems from the EU’s Water Framework Directive (Commission of the European Communities, 
2007) and Aarhaus Convention (European Commission, 1998).  
4) University motivation for micro-hydro schemes stems from the carbon ambition. This has led the University to 
aim to reduce its carbon emissions by 30% by 2014 and 40% by 2020 through its Carbon Management Plan. 
However it has been suggested that only a 6% reduction has been achieved so far. 
5) Durham County Council’s strategy for low carbon energy proposes a target of getting 26% of the region’s 
electricity from renewable sources by 2020 (DCC 2011). 
6) Heritage and planning agendas can appear at odds with new technology. However, English Heritage 
acknowledge the importance of addressing climate change and are positive towards environmental 
technologies that do not affect the condition or special interest of a building (English Heritage, 2008). 
7) Sustainability and renewable energy has also been identified as a key concept for education for both school-age 
pupils and those in higher education. 
 
The aim of the project was to conduct a socio-cultural appraisal of generating micro-hydro power at the Fulling Mill 
on the River Wear. Research undertaken was as follows: 
- A review of micro-hydro generation was conducted from multiple perspectives. 
- Semi-structured interviews were held with stakeholders involved in existing schemes. 
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- A focus group was held with local people to collect views on developing micro-hydro in Durham. 
- Advisory group meetings were held to discuss the research approach and findings. 
We hope that this document will provide background to support decisions made about the future of the Fulling Mill.  
 
2 Background to energy production using micro-hydro generation 
Energy has been harnessed for use in industry for hundreds of years and has been used in Durham city historically. 
The weirs on the River Wear were created in the 11th century to power water wheels to run the machinery for 
different tasks, such as fulling wool. The first micro-hydro plant, a small-scale system that creates electricity from 
running water, was also in the North East of England and was designed by Lord Armstrong at Cragside in 
Northumberland. Thus energy from rivers is historically significant in the region. Creating electricity from small 
decentralised hydro plants became unpopular in the UK after the introduction of the National Grid. However, with 
increased interest in the environment coupled with rising energy prices and government incentives to invest in 
renewables, harnessing the energy of rivers is gaining attention. 
 
2.1 Electricity from micro-hydro 
As fossil fuels become depleted hydropower is considered a crucial prospect for future power generation in Europe, 
especially where large-scale dams are deemed environmentally unacceptable and existing opportunities have 
already been exploited. Hydropower is one of the most cost effective means of producing clean renewable 
electricity, generally with a higher efficiency, reliability, and capacity factor than solar, wind, and ocean energy (wave 
and tidal) technologies (Fraenkel et al., 1991; Mishra et al., 2011). Hydropower often also has a better energy 
payback ratio than other power generation technologies (British Hydropower Association and IT Power, 2010). Large 
amounts of produced excess energy can be bought back by some power companies, thereby integrating with the 
local power grid. Over 13 000 potential sites have been identified for micro-hydro power generation in Scotland 
(Forrest, 2008) and 26 000 in England and Wales (EA, 2010). Micro-hydro is also becoming a technology of choice 
amongst communities seeking to become ‘low carbon’ (Bracken et al, forthcoming). Furthermore, micro-hydro raises 
potentially controversial choices for planning and policy. 
 
The development of micro-hydro requires different forms of social organisation and engagement than in the 
conventional provision of energy through national grids of gas and electricity. In this sense, the development of 
micro-hydro involves establishing new systems of provision, dependent on new forms of interaction between the 
providers and users of energy in which intermediaries emerge and new patterns of co-production can come to the 
fore (Van Vliet et al., 2005; Walker and Cass 2007). Within these systems of provision, Walker and Cass (2007: 460) 
suggest that “what makes up the software of social organisation is a combination of different interacting 
arrangements and relations between actors and institutions” including “function and service … ownership and return 
… management and operation … infrastructure and networking” in terms of the way in which the electricity 
generated is fed into grids or used to supply different communities. Micro-hydro schemes might therefore be 
intended to deliver different kinds of energy service, be designed to deliver different rates of financial and or social 
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returns, managed/owned by cooperatives, partnerships, users and privately owned utilities, and intended to either 
directly supply communities or be fed into national grids (Walker and Cass 2007).  
 
2.2 Environmental issues 
It has been suggested that micro hydro is one of the most environmentally benign energy conversion options 
available because it does not interfere significantly with river flows (Fraenkel et al., 1991; Mishra et al., 2011). Yet 
environmental managers in the UK see micro-hydro power as a massive contemporary issue (Cussens, Natural 
England, pers. com) due to how the application of technology may transform rivers and their ecosystems by 
fragmenting channels and altering river flows (Renofalt et al., 2010). There are three key aspects of the socio-
environmental issues raised by micro-hydro. Firstly, the potential to increase flood risk. Installations of micro-hydro 
power sites in effect add a barrier (through modification of weirs and insertion of Archimedes screws) into the river 
system. This alters the conveyance of water through the river system. The 2007 IPPC report assumes that 
precipitation will increase in intensity in the UK under different emission scenarios, potentially increasing localised 
flooding (Lane et al., 2007).  Installing micro-hydro schemes can sometimes create a barrier which has the potential 
to increase this flood risk. Secondly, the effect of schemes on the transfer of sediment. Research has suggested that 
local aggradation of weir structures over a 2-year period can have a considerable effect on the cross-sectional area 
of a channel and therefore the capacity of conveyance of both water and sediment; this has the potential to 
outweigh the impact of climate change caused by increased precipitation over 50 years (Lane et al., 2007).  Thus 
local effects on some UK rivers can be more important than regional climate change. Micro-hydro weirs have the 
potential to increase this trapping of sediment by acting as a barrier and blocking natural sediment moving through 
the system.   
 
Thirdly, the impact on biodiversity; both wildlife and habitats. This is the most widely researched aspect of micro-
hydro. By modifying the water, sediment transfer, morphology and flow velocity in river channels the range of 
species and habitats is likely to be altered (Renofalt et al., 2010). There is currently little understanding of these 
impacts, although there is evidence of high profile dispute around the impact of schemes; notably around fish and 
the impact on fish passage between anglers and scheme designers. Most research continues to suggest that there is 
negligible impact of small-hydro power schemes, but some work is starting to question the impact on wildlife and 
habitats. Castro-Santos et al., (2006) found that 10% of fish passes connected with the development of micro-hydro 
schemes in Portugal were not suitably designed for effective fish passage and even where fish passes were effective, 
fish populations upstream and downstream of barriers developed different size structures. Abundant small scale 
barriers may therefore fragment freshwater habitats (Larinier, 2008; Lucas et al., 2009). There are indications that, 
although fish might not be killed by a micro-hydro scheme they may suffer sub-lethal effects, leading to 
disorientation and predation. Studies of algal communities suggest changes do take place in habitats downstream of 
structures and that it may take up to three years before the effect can be identified (Wu et al., 2009). Hence issues 
around fluvial processes and river habitats are closely entwined with issues of social justice and the role of expertise. 
Whilst the environmental impacts of micro-hydro schemes are beginning to be understood. The cumulative effects 
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of several schemes on one river have not yet been researched, and this could potentially affect the flow of the river 
and disorientate wildlife. Since freshwater habitats are one of the world’s most threatened ecosystems (Renofalt et 
al., 2010) it is important to understand the impacts of micro-hydro power on habitats and biodiversity. 
 
Many of the issues outlined in section 2 are controversial. This controversy can arise around; securing planning 
permission, the emergence of local intermediaries (as individuals or organisations) to champion the development of 
micro-hydro schemes; debate around environmental impacts; and financial returns. These issues are explored in 
terms of the Fulling Mill site in section 3.  
 
3 Views on developing micro-hydro power at the Fulling Mill 
Durham County Council states that ‘low-carbon technology’ and ‘energy’ are areas in which Durham has the 
potential to create economic growth as part of a regeneration strategy (DCC, 2012 pg 51) and that small hydro is an 
under developed area in the county (DCC 2011). Durham University are committed to reducing carbon emissions and 
Durham Cathedral are currently working to improve the natural and cultural heritage of the river bank. Thus the 
installation of a micro-hydro scheme on the existing weir at the Fulling Mill would map onto the aims and aspirations 
of several local organisations.  
3.1 Fulling Mill (and Corn Mill) 
It should be noted that there are two mills that should be considered as potential sites for micro-hydro 
development; The Old Fulling Mill and The Corn Mill. Both are former water mills situated on the east and west 
banks respectively, on the upstream weir on the River Wear in the city of Durham. Both sites are listed buildings in a 
very picturesque and historic part of the city, potentially visible to the public. The location of the mills presents the 
possibility for the installation of a hydro scheme(s); both sites have the same flow and head resource by virtue that 
they are sited at either end of the same weir. The sites can make full use of the available head of water, although 
due to the dimensions of the existing infrastructure the sites are limited as to the proportion of flow that can be 
conveyed to the mill sites. However, this report, and the research underlying it, focusses on The Fulling Mill due to 
the current condition of the Corn Mill.  
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Figure 2: Fulling Mill Location on River Wear in Durham (Source: maps.google.com) 
 
In 2010 Durham University Estates and Buildings commissioned Renewables First to undertake a feasibility study of 
micro-hydro power at both mills. Analysis found that a water wheel at the Fulling Mill would have a maximum power 
output of 7.4 kW and would produce 60 MWh of electricity per annum, meeting the electrical demand of 14 average 
UK homes and preventing the emission of 30 tonnes of CO2 into the atmosphere each year. The study concluded 
that: 
 
‘A well-designed system could satisfy the ecological requirements of the watercourse while still producing useful 
amounts of energy. However due to the low head across the weir and difficult access to the mills the site does not 
present a good financial opportunity for development of a micro hydropower system.’ (Renewables First, 2010; p3) 
 
The value of the electricity produced would be £15,000 per annum and the total project cost for the water wheel 
system was estimated to be £294,000 (Renewables First, 2010). But the feasibility study also noted that there could 
be important socio-cultural implications of developing the Fulling Mill:  
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‘The system could both generate electricity for university and provide a high profile, practical, sympathetic 
demonstration of combining modern technology with historic infrastructure.’ (Renewables First, 2010; p3) 
 
This highlights the importance of such historical urban mill sites as nexuses of many different elements and their 
potential within communities. Following the feasibility study, Durham University Estates and Buildings (E&B) chose 
to only look at developing the Fulling Mill (and not both the Fulling and Corn Mill sites). This decision was based on 
cost and ownership. The Dean and Chapter own both buildings, but the University leases the Fulling Mill and has 
another 44 years remaining on their lease. Whilst the Corn Mill site could potentially produce more energy than the 
Fulling Mill site there are greater renovation costs to make the building and mill race fit for purpose and more effort 
would be needed to secure an abstraction license (Renewables First, 2010). In discussions with Estates and buildings, 
the Dean and Chapter did not think they had finance to invest in the development of the Corn Mill for micro-hydro.  
 
3.2 Regulatory concerns and governance 
An important barrier to the development of micro-hydro schemes in the UK is the complexity of regulation and 
legislation around the permissions needed to develop a scheme (planning permission and permits) but also in 
securing and spending funding (Bracken et al, forthcoming). Issues around governance emerged very quickly from 
data collection as we started to explore a potential scheme at the Fulling Mill. The situation at the Fulling Milll is 
incredibly complex due to issues around ownership and lease arrangements, alongside multiple perspectives 
between organisations as to what could and/or should be done with the site and buildings. Currently 44 years are 
left on the University lease of the Fulling Mill from the Cathedral (the lease originates from 1843). The Corn Mill is 
owned by the Cathedral and not currently under lease. There are many stakeholders involved in the mill and the 
river, and these are both brought together and added to by the consideration of a micro-hydro scheme. The power 
dynamics and balance of governance responsibilities are complex (as shown in fig. 3). 
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Figure 3: Diagram of ownership and relationship to relevant organisations 
 
Key issues around the Fulling Mill that need to be negotiated include: 
i) Who should lead a development? 
ii) Regulations and permitting 
iii) What to do with the power and buildings? 
 
3.2.1 Who should lead a potential development? 
Both the Cathedral and University currently have an interest in the future of the Fulling Mill. Both organisations are 
evaluating their environmental plans and financial sustainability and considering the possibility of micro-hydro at the 
Fulling Mill. University Estates and Buildings (E&B) commissioned a report on the economic costs of developing a 
micro-hydro scheme at the Fulling Mill in June 2010. However, during our interviews it was noted that developing 
micro-hydro power at the Fulling Mill was not a priority for the University. The feasibility study estimated that it 
would take 20 years to recoup the initial financial outlay, although these are estimated predictions at this stage: 
 
The Fulling Mill 
The EA 
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Fish Pass Approval 
 
Durham Council 
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‘Calculations for the Fulling mill have been done using pessimistic figures. Payback time might be as 
little as 12 years’. Participant from Estates and Buildings 
 
Thus the actual possibilities for monetary return might be more favourable depending on outlay, running costs and 
on future energy prices. Our data collection suggests that there is an incredible amount of interest from many of the 
organisations detailed in Fig. 3. Everyone we contacted recognised the potential value of developing a micro-hydro 
power scheme at the Fulling Mill and was in support of developing renewable energy conversion technologies in 
general. However, the complexity around governance and characteristics of the site can be off-putting: 
 
‘Old mill sites, especially in England, are being revived but they don’t give much power. They can be 
enormous with dams and so have difficulty with the Environment Agency but they are of cultural 
significance’. Participant from Micro-Hydro NGO 
 
The EU has acknowledged this cultural significance with its RESTORhydro initiative to revive old water mills as 
producers of energy. The development of micro-hydro at the Fulling Mill is thus in line with international policy aims. 
There is also a wealth of experience and expertise around developing micro-hydro power within the University and 
wider stakeholders. For instance one of the people we spoke to had already developed a similar scheme in a former 
job. Carillion, who are installing a micro-hydro system on the next weir downstream, are also willing to share their 
plans, data and expertise with a potential scheme at the Fulling Mill. The EA and Wear Rivers Trust have also had 
initial dialogue about such a scheme and issues around fish.  However, the complexity and length of time often 
necessary to develop micro-hydro schemes can put people and groups off developing micro-hydro schemes. One 
proponent of micro-hydro explained: 
 
‘It took 3 years to get things moving on my own project. ….. A few persistent people will do it but only 
a few.  Politicians need to be aware of these barriers to development of micro-hydro and change 
regulations’. Participant from Micro-Hydro NGO 
 
There are also wider issues around the location of the Fulling Mill that map onto wider environmental issues being 
targeted by other stakeholders. For instance English Heritage is trying to develop better signage around the Wear in 
Durham City and there is a desire from the Wear Steering Group (composed of the EA, Wear Rivers Trust, 
Northumbrian Water, Wildlife Trust, Durham University, Groundwork NE) to bring relevant organisations and 
stakeholders together around the river in Durham and to engage the local community more effectively.  
 
Empirical data collection underlined the difficulties of developing micro-hydro schemes with development and 
running of a scheme being described as ‘running a small power plant’. Hence it can be tough, especially for 
community-led groups, to develop micro-hydro schemes due to the complex issues involved and then length of time 
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it can take from inception to development. It is crucial to get advice from the right consultant, i.e. someone with 
successful experience of developing working schemes and will listen to the group leading the development. 
 
3.2.3 Regulations and permits 
Gaining permission for developing micro-hydro schemes is complex and messy (see Bracken et al, forthcoming). 
Although the EA will do ‘whatever they can to make it possible for people to apply, especially community schemes’ 
(EA pers. Com). Our research found that the amount of applications for micro-hydro developments have dramatically 
increased in recent years due to the introduction of Feed in Tariffs (FIT). Pre-FIT the EA would have received about 5 
applications a year for the whole of England and Wales; post-FIT the Environment Agency regularly gets 60-100 
applications a year. In an attempt to speed up the permitting process, more applications are getting refused because 
the technical details are incomplete. Each development is also unique so it can be difficult to apply knowledge and 
expertise from one development to another. One big issue is gaining good enough flow data from which to 
understand the impacts of a micro-hydro development on a site to gain the necessary permits from the EA. This can 
be tricky and frustrating to obtain, yet people leading projects are under the assumption that the EA have this data, 
or at least ‘good enough’ data and are not always helpful in sharing this with applicants. However, impacts of 
developments are so site specific that flow data from nearby reaches of the same river may not be site specific 
enough to work out impacts of a potential development on the water environment. 
 
The situation with respect to gaining necessary permits for the Fulling Mill is likely to be even more complicated than 
usual because: the building already has a passage of water; developments for bats at Freemans Quay reach may be 
local enough to support development of a scheme at the Fulling Mill; the Freemans Reach scheme also has a fish 
counter that may be relevant to a development; contacts in EA and NE have already been developed by Carillion so 
these could be ‘passed on’ to a Fullling Mill scheme, however pre-existing concerns may be carried over to the Fulling 
Mill scheme as well; and any development will need to be mindful about the cumulative effects due to two micro-
hydro sites being developed so close together. From certain perspectives it seems that: 
 
‘Planning is less of an obstacle than the environmental concerns’ Participant from Environment Agency  
 
This view is reinforced by Durham County Council support of the micro-hydro system about to be installed as part of 
a large development at Freemen’s Reach. “Hydro power is a relatively underutilised resource in County Durham. 
Although the region’s rivers do not offer large scale hydro power resources, because of their relatively low flow head, 
the potential still exists for small scale domestic and community use which should be further encouraged and 
developed where appropriate.” (DCC, 2011: 23). Durham county council are positive about hydropower and schemes 
are thus supported in principle: 
‘But location must be right’ Participant from Durham County Council  
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Planning consent could be more complicated for listed buildings so close to a World Heritage Site. However, this 
research found that the planners thought the idea interesting, as long as a scheme could be developed in keeping 
with the existing buildings. And general consensus across interviews and the community focus group is that it could 
be a good use of the historic buildings. 
 
Environmental constraints exist around; salmon migration, water status and sediment transfer. Regulation is 
concerned with any development of the river environment that could potentially have a negative effect on any of the 
processes outlined. Salmon migration is a key issue on the River Wear since catch numbers suggest it is the second 
best Salmon River in the country and any development must not damage the water environment. The water quality 
status of the River Wear has also been classed as ‘good’ for the Water Framework Directive, and once again any 
development must not damage this status. Sediment transfer is an emerging environmental issue and any 
development on the River Wear needs to ensure that there are no negative impacts on sediment movement (e.g. 
silting up or scouring of gravels) nor geomorphological changes to any reach of the river that has depleted flow due 
to the development (e.g. due to a fish pass). Fish pass construction and micro-hydro do not go hand in hand. Ideally 
the aim of a well-constructed fish pass is to get as  much water going down it as possible, however, in a micro-hydro 
scheme developers want most of the water to do down the turbine, and as little possible to flow down the fish pass. 
Thus: 
‘A fish pass and hydroelectric power does not necessarily equal better fish passage’ Participant from 
Environment Agency 
 
Although many of those interviewed felt that ‘done properly’ there was no doubt that micro-hydro and the 
environment could be brought together successfully.  
 
The feasibility study undertaken by Renewables First proposed a water wheel at the Fulling Mill rather than a 
turbine. Some people have wondered whether this would make it easier to obtain the relevant permit. However, the 
environmental considerations above would all need to be met and despite water currently flowing through the mill 
race new licences would need to be obtained to demonstrate no (or as little as possible) impact on the river 
environment. There is also a flow gauge within the Fulling Mill reach of the river to enable accurate and location 
specific understanding of flow. 
 
However, it is not just the EA that oversees environmental concerns about potential micro-hydro developments: 
Natural England is also involved in issuing permits for development. 
 
3.2.4 What to do with the power and buildings 
The remaining crucial issue that needs to be explored is what to do with the power generated and the buildings. 
Ideas that have emerged during the course of this research include: 
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 Developing a ‘Green café’ that is powered by the micro-hydro generation scheme and sells local, organic 
produce.  
 Developing a ‘Blue-Green cage’ that adds a meeting space and water based centre onto the café outlined 
above. There is interest from the Wear Steering Group to have a space for knowledge exchange around 
water (micro-hydro, water quality, flooding, and biodiversity). 
 Developing a mediaeval restaurant that linked the theme of the restaurant to the World Heritage Site. 
 Developing community meeting space (which could be amalgamated with any of the above suggestions). 
 Using the power generated at the Fulling Mill to light the Cathedral. Lighting the Cathedral is a huge expense 
and the Cathedral would benefit by reducing this costs. The Institute of Advanced Study (IAS) current theme 
is Light and Thorne Lighting has already visited the site (arranged by Veronica Strang, Director of IAS) to 
explore the potential of coupling art, power and vision.  
 The Corn Mill also presents interesting opportunities, particularly for viewing Durham Cathedral (it is a key 
site for photographers taking pictures of the cathedral) and this could be capitalised on. Alternatively it could 
be an ideal site for holiday lets, but would need a lot of remedial and renovation work. 
 
A key issue to explore is how to maintain revenue at the site post a micro-hydro development scheme. In all cases 
extensive renovation to the building is necessary. Hence the return from the investment necessary needs to be 
considered. Access to the site is also not ideal. However vehicle access is possible to the Fulling Mill, although not to 
the Corn Mill. 
3.3 Buildings and Heritage 
It is important that the mill should be renovated in a way that is intensely sympathetic to its heritage and the 
surrounding environment. The Fulling Mill has a long and fascinating history which could be located in a wider view 
of medieval Durham arising from work in the departments of Archaeology, History and Theology, in collaboration 
with Durham County and Church archivists and historians.  Key issues to think about in terms of heritage are; i) the 
role of developing micro-hydro in a World Heritage site; ii) the purist versus sustainability view that is likely to exist 
within the Cathedral and Durham City Trust; and iii) the local community want to see integration of sustainable 
energy production with such a special site. 
 
‘It [micro-hydro] would be good use of the [listed] buildings.’ Local resident 1 
“Old mill sites, especially in England, are being revived but they don’t give much power. They can be enormous 
with dams and so have difficulty with the Environment Agency, but they are cultural.”  Participant from Micro-
hydro NGO 
Developing micro-hydro at historical sites is not necessarily straight forward. On one hand there is a weir in the river 
that has the potential to be used for micro-hydro power generation. Yet the weir does not necessarily meet current 
standards of managing rivers and may not get permission to be built under existing regulation. Hence the weir may 
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not be in an ideal place and may be a barrier for fish migration and/or sediment transfer. One of our interviewees 
even suggested that: 
 
‘Historical sites are a bad way of understanding hydroelectric power generation’ Participant from EA. 
 
Any possible development at the Fulling Mill must also be careful about becoming a ‘vanity project’ because under 
this scenario the development of micro-hydro may be conceived as a demonstration project and culturally 
significant, but it may not be economically viable. Any such scheme is not a good example of micro-hydro. However, 
a scheme at the Fulling Mill has the potential to bring together these aims and be a demonstration to the public and 
produce useful amounts of electricity.  
 
It is also important to understand that heritage issues will only be considered through the planning process and will 
not have a bearing on environmental concerns. In this way the application process will effectively champion the 
environmental concerns (fish passage, water resources, and sediment transfer) because they have the potential to 
veto any proposed development. It should be noted that when applying for permissions for a micro-hydro scheme 
both the environmental licenses and the planning permission should be applied for at the same time. 
 
3.4 Education 
The benefits of visible clean energy production in the heart of the city on wider environmental education can be far 
reaching: 
“People have looked at micro-hydro schemes and started talking to each other and people encourage each 
other to go for schemes. One technology makes people think about what other technologies, leading to low 
carbon etc. into everyday speech.” Participant from Micro-Hydro NGO 
The location of the Mill right beside the River Wear suggests a potential focus for a wealth of information about local 
ecology and can be used as an educational resource for three audiences: University researchers; the public, tourists 
and local community; and school groups. The scheme would facilitate research into micro-hydro energy production 
and its effects, in particular allowing flows, fish and power outputs to be monitored. There is scope for University 
researchers in Ecology, Biology, Hydrology, Botany etc. to collaborate with conservation organisations to provide 
information on local wildlife and to elucidate issues relating to local ecosystems. This could add to the existing 
collaboration around developing signage around the banks of the River Wear, in which the Cathedral is also involved. 
Durham Cathedral is keen to develop more educational opportunities, and is looking at the potential for educational 
programmes on the river banks. Having spoken to a school science teacher, it was found that demonstrations of 
working renewable energy systems are particularly useful for explaining concepts to primary school children and 
sparking further interest in these subjects. The national curriculum currently requires concepts of sustainable 
development to be introduced and taught in this way, for example in science at Key Stage 3, it is suggested that 
teachers should: 
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 use real-life examples as a basis for finding out about science;  
 study science in local, national and global contexts, and appreciate the connections between these; 
 experience science outside the school environment, including in the workplace, where possible. 
This is a valuable opportunity for Durham University to develop its outreach to both the local community and to 
school children. In GCSE level physics, types of renewable energy are taught, including hydro-power and a working 
example in the heart of the city would be an invaluable teaching resource, and could generate interest in the 
university from school children. The provision of educational material for the public could lead also to more 
environmental awareness and to further schemes being developed by communities, and also benefit tourism. 
 
3.5 Local Community 
Local residents are in favour of seeing micro-hydro developed on the River Wear. Many people got excited about the 
concept of micro-hydro in a world heritage site, during a workshop (May 2012). Notably the excitement for micro-
hydro schemes included members of the Durham City Trust. This positive response was reinforced when the concept 
of energy from the River Wear was raised by the participants at a community workshop held in February 2013 to 
investigate local residents’ relationships with the river.  
‘It [micro-hydro] would be great. People would take to it, as long as it produced enough energy. If just there it 
wouldn’t grab attention […] there would be positive support if it was used to power something specific.’ Local 
resident 2. 
 ‘Micro-hydro could power the house,’ adding, ‘we must embrace technology.’ Local resident 4. 
 
When one participant pointed out that the river is only in the news when it floods, another responded,  
‘That’s because it doesn’t do anything. The nearer to the sea, the more productive, and vice versa.’ (Local                                                    
resident 3.  
Thus if electricity can be created from the river, it could become a site of production and ‘do something’. And that 
would draw local residents and other community members to take a more active interest in the river. One 
consultant highlighted the importance of micro-hydro schemes in bringing people together to implement this 
complex technology, and that this can empower those communities because it: 
‘Puts community engagement at the forefront of development.’  Energy Consultant 
Anglers are often in opposition to small hydro power developments on rivers, and the River Wear’s reputation as a 
salmon river could make this an issue. However, the pre-existence of the weir, the opportunities to improve fish 
passes and the permission already granted for another scheme should mitigate this, especially when reaction from 
other members of the local community and river users has been so positive. Participants at the workshop (May 
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2012) got excited about the idea of micro-hydro and the concept of a world heritage site hydropower scheme has 
been positively received, including by Durham City Trust. 
 
3.6 Socio-cultural potential  
One Durham County Council planner succinctly summed up the socio-cultural potential of micro-hydro on the River 
Wear in Durham, and the positive implications of the Freeman’s Reach scheme in particular as: 
 Recognition of history - industrial past and links to heritage buildings; 
 Tourists – micro-hydro can be another attraction in Durham; 
 Regeneration of the area – creation of jobs and activities; 
 Power – electricity created that can power these other activities. 
 
These four points can also be applied to a potential scheme at The Fulling Mill. The links to the industrial history and 
heritage buildings are very strong at the mill, making the scheme a continuation of the building’s story and creating 
educational links across subject syllabuses. These historical links also add to the tourism potential of the site. 
Benefits to tourism have been shown at other schemes, such as Ruswarp (see Bracken et al, Forthcoming). A scheme 
at the Fulling Mill could aid the regeneration of that area of Durham, and crucially safe guard the listed buildings by 
giving them a new purpose. The production of clean renewable energy is the central aim of any hydropower 
installation and the Fulling Mill has the potential to produce a modest but useful amount of electricity. The Fulling 
Mill micro-hydro concept has the additional benefits of educational outreach possibilities and of giving a focus to the 
nature conservation of the river banks.  
 
4 Moving forward 
Until now research around micro-hydro has been dominated by technical approaches. This perspective has led to 
micro-hydro being defined solely in hardware terms, such as the power output of schemes. We suggest this needs to 
be revised in light of the important social and environmental dimensions; we cannot understand the potential of 
micro-hydro without understanding these aspects as co-constituted (physical capacity without social or 
environmental does not lead to generation of power). Perhaps more than other small renewables, micro hydro is 
‘embedded’ within landscapes (broadly understood), and to realise its potential needs an explicitly 
sociotechnical/socio-environmental approach. 
 
Key components of the socio-cultural appraisal around developing micro-hydro at the Fulling Mill are: the ownership 
of the building; the environmental vision of the University and Cathedral; the capital needed to develop the scheme; 
creating a revenue to run the scheme; the cultural vision of stakeholders; the iconic site; the historical use of the 
river to generate power; and a desire for institutions and agencies to come together with the public to negotiate and 
determine the future environmental sustainability of the town. We suggest that the socio-cultural aspects should 
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outweigh the financial outlay and difficulties in designing a micro-hydro scheme and generating revenue to ensure 
long term sustainability of the scheme. Yet as we end the project, it seems that the financial costs remain prioritised.  
 
Time is right for a collaborative project due to the current alignment of legislative institutional aims towards 
renewable energy and carbon reduction across many organisations at different levels and scales. Organisations could 
bring match funding and expertise. The Higher Education Fund for England has begun to finance small-scale 
renewables projects at universities in England through its Revolving Green Fund (Oakleigh Consulting Limited, 2010). 
In the most recent round of funding, this included a small hydropower scheme at the University of Chester. With 
interest and impetus in the local community and within (local) organisations towards micro-hydro, and the 
Archaeological Museum’s recent shift from the buildings, it is timely to consider the future of the Fulling Mill. 
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